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INTERCHANGEABLE DISPLAY MODULES FOR PORTABLE 

HANDHELD DEVICES 

CROSS REFERENCE TO RELATED APPLICATIONS 

[OQQH — Th e present application is related to U.S. Pare nt 
App. No. CUl Atty. Dkt. No. 035451-0174, entitled^--^^ 

DETACHABLE EXPANDABLE FLEXIBLE DISPL£^-an^^ Patent App. 

No. , Atty. Dkt. No^0354^ToT78, entitled WIRELESS 

DETACHABLE DISPLAYTlxrth of which are filed on the same day 
herewith apeKgssigned to the same assignee as the present application 
an d^gfe both herein incorporated by reference. . 

BACKGROUND 

[0002] The present invention relates generally to the field 
of handheld computing devices. More particularly, the disclosure relates 
to interchangeable display modules for a handheld computing device. 

[0003] Handheld computing devices usually display data 
stored in memory or generated by a processor on a visual display built 
into the handheld computing device that is slightly smaller than the size of 
the handheld computing device. The size of the handheld computing 
device is generally compact and correspondingly, the visual display is 
smaller than the size of a standard computer monitor. The small size of 
the screen allows handheld computing devices to be portable, but less 
than ideal for viewing complex images of documents. The small size of 
the screen has necessitated that handheld computing devices focus on 
displaying abbreviated or simplistic content. 

[0004] The abbreviated or simplistic display content has 
not conventionally been a problem because handheld computing devices 
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have also had limited computing power. When handheld computing 
devices were introduced, most people were using the devices for 
relatively simple applications. Traditional applications may have included 
an address book, a daily planner, or other similar applications that were 
generally not graphic intensive. These applications worked well with the 
smaller display screens. 

[0005] However, the processing speed of handheld 
computing devices as well as other capabilities have been experiencing 
significant improvements. Handheld computing devices have improved in 
processor power, battery life, weight, etc. As a consequence of these 
improvements, handheld computing devices are now running applications 
that formerly could only be run on a full personal computer. 

[0006] There have also been improvements in display 
screen technology. The resolution and depth of color of the built in 
display screen has dramatically improved. However, the built in display 
continues to be necessarily relatively small. The small display is 
advantageous when the user of the handheld computing device seeks 
portability. However, although the compact size offers size and weight 
advantages, it may be undesirable to display the full content of a screen 
normally displayed on a 1 5 inch cathode ray tube (CRT) computer 
monitor, on a traditional handheld computing device screen. However, 
increasing the size of the traditional display screen would cause a 
corresponding increase in the size and weight of the handheld computing 
device. 

[0007] Additionally, the technological evolution of the 
handheld computing device and the display screen do not proceed in 
lockstep. Currently, a user seeking to buy an improved processor is 
forced to purchase an entirely new handheld computing device. This is 
true despite the possibility that the visual display of the new handheld 
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computing device may be the same as the one built into the old handheld 
computing device. The same concept applies wherein the user seeks to 
upgrade a display. 

[0008] Accordingly, there is a need for a handheld 
computing device that can communicate with a plurality of visual displays 
based upon the user's current needs. There is also a need for a handheld 
computing device having a detachable display such that the user can 
upgrade either a processing unit or display unit. Further, there is a need 
for a method for a handheld computing device that can be used to 
recognize and communicate with a plurality of detachable visual display 
units. 

[0009] It would be desirable to provide a system and/or 
method that provides one or more of these or other advantageous 
features. Other features and advantages will be made apparent from the 
present specification. The teachings disclosed extend to those 
embodiments which fall within the scope of the appended claims, 
regardless of whether they accomplish one or more of the aforementioned 
needs. 

SUMMARY 

[0010] An exemplary embodiment of the invention relates 
to a handheld computing device. The handheld computing device 
includes a processing unit having a communication interface. The 
processing unit includes a first communication interface for 
communication with a visual display unit. The handheld computing device 
also includes a detachable visual display unit that is communicatively 
coupled to the first communication interface by a second communication 
interface. An identifier indicia is passed by the second communication 
interface to the processing unit via the first communication interface to 
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indicate to the processing unit the properties of the detachable visual 
display unit. 

[0011] Another exemplary embodiment relates to a 
handheld computing device facilitating a detachable visual display unit. 
The handheld computing device includes a processing unit, a power 
source, and a communication port for communicating with a detachable 
visual display unit. 

[0012] Yet another exemplary embodiment relates to a 
visual display unit for a handheld computing device. The visual display 
unit includes a housing detachable from the handheld computing device, a 
display screen, and a communication interface including an identifier 
indicia to indicate to the handheld computing device the properties of the 
visual display unit. 

[0013] Still yet another exemplary embodiment relates to a 
method of displaying data from a handheld computing device. The 
method includes detecting the properties of a detachable visual display 
unit communicatively coupled to the handheld computing device. The 
method also includes updating display drivers based on the detachable 
visual display unit properties detected, and transmitting data from the 
handheld computing device to the communicatively coupled detachable 
visual display unit. 

[0014] Alternative exemplary embodiments relate to other 
features and combination of features as may be generally recited in the 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The invention will become more fully understood 
from the following detailed description, taken in conjunction with the 
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accompanying drawings, wherein like reference numerals refer to like 
elements, in which: 

[0016] FIGURE 1 A is a generalized illustration of a 
handheld computing device including a processing unit and a detachable 
visual display unit according to an exemplary embodiment; 

[0017] FIGURE 1 B is a cutaway view of a visual display 
unit illustrating a connection port of a visual display unit according to an 
exemplary embodiment; 

[0018] FIGURE 2 is a generalized illustration of a handheld 
computing device including a processing unit and an alternative 
detachable visual display unit according to an exemplary embodiment; and 

[0019] FIGURE 3 is a flow diagram illustrating a process of 
communicating with a detached visual display unit according to an 
exemplary embodiment. 

DETAILED DESCRIPTION OF PREFERRED AND EXEMPLARY 

EMBODIMENTS 

[0020] A handheld computing device including 
interchangeable display modules is described. In the following 
description, for purposes of explanation, numerous specific details are set 
forth to provide a through understanding of exemplary embodiments of 
the invention. It will be evident, however, to one skilled in the art that 
the invention may be practiced without these specific details. In other 
instances, structures and devices are shown in block diagram or other 
illustrative forms to facilitate description of the exemplary embodiments. 

[0021] FIGURE 1 A is a generalized illustration of a 
handheld computing device 100. Handheld computing device 100 
includes a processing unit 1 10 and a visual display unit 150 in 
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accordance with an exemplary embodiment. Visual display unit 150 is 
shown detached from processing unit 1 10. 

[0022] Processing unit 1 10 can be a handheld computer, a 
handheld personal digital assistant (PDA), a wireless mobile phone, a 
pager, or any other such device. Processing unit 110 can include a 
processor 1 15, a display controller 1 18, a power supply 120, a memory 
unit 125, and a connection port 130. 

[0023] Processor 115 can be any microprocessor capable 
of accessing information stored in memory unit 125, performing actions 
based on instructions using information from memory unit 1 25 or some 
other source, and alternatively storing information in memory unit 125 or 
transmitting information. An example of transmitting information can be 
sending information to be displayed on display unit 150. Transmission 
can be internal to another component of handheld computing device 1 10, 
or external to some other device. 

[0024] Power source 1 20 can be a battery or fuel cell, a 
direct line from a wall outlet, current from a solar cell or any other power 
source sufficient to satisfy the power requirements for handheld 
computing device 100. Memory unit 125 can be any form of data 
storage. It may be at least one of random access memory (RAM) and/or 
read only memory (ROM). Information can be stored permanently until 
overwritten and/or stored temporarily for use while the unit is active. 

[0025] Connection port 1 30 can be any type of connection 
capable of sending data to and receiving data from visual display unit 
150. According to an exemplary embodiment, connection port 130 can 
be a 24 pin input jack that mates with a mating connection port on visual 
display unit 1 50. 

[0026] According to an alternative exemplary embodiment, 
connection port 1 30 can be a wireless transceiver. According to the 
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alternative embodiment, processing unit 110 can send to and receive 
data from a mating wireless transceiver associated with visual display unit 
1 50 wirelessly while the units are detached. The wireless transceivers 
can utilize the Infrared Direct Access (IrDA) protocol, the Bluetooth short 
range radio network protocol, the IEEE 802.1 1 protocol, the HomeRF 
single wireless access protocol, the IEEE 802.1 1b wireless fidelity 
protocol, or any other protocol for sending information wirelessly from 
processing unit 1 10 to visual display unit 150. 

[0027] Visual display unit 1 50 can include a visual display 
capable of displaying data transmitted from processing unit 1 10. Visual 
display unit 150 can include a LCD screen, e-paper (such as elnk, Smart 
Paper™ by Gyricon Media, APD™ by Citala, etc.), or other bi-stable display, 
a CRT display or any other type of visual display. Visual display unit 1 50 
can include a display connection port 155. 

[0028] Display connection port 155 can be any type of 
connection port that can communicate with connection port 130. 
According to an alternative embodiment, display port 155 can be a 
wireless connection port as describe above in reference to connection 
port 130. 

[0029] FIGURE 1 B is a general block diagram illustrating a 
cutaway view of the back side of visual display unit 1 50, including 
display connection port 155. According to an exemplary embodiment, 
display connection unit 155 can include one or more identifier pins. In the 
exemplary embodiment of FIGURE 1 B, a single identifier pin 160 is used. 
Identifier pin 160 can be "used to indicate to processing unit 110 the 
characteristics of the display module. Based on this information, 
processing unit 1 10 can update display driver and/or display controller 
1 18 settings to facilitate communication with visual display unit 150. 
The display driver settings can include any type of settings related to the 
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display such as event timing, color capability, resolution, or any other 
setting that can be used to facilitate communication. In an exemplary 
embodiment, characteristics of different types of displays may be stored 
within display controller 118. Each identifier pin 160 is representative of 
a bit used to identify a specific display. Accordingly, if a single identifier 
pin 1 60 is used, two different displays may be interchanged. If two pins 
are used, four display types may be interchanged, if three pins are used, 
eight display types may be interchanged, etc. 

[0030] According to an exemplary alternative embodiment, 
the functionality of identifier pin 160 can be performed using an 
initialization signal. Upon indication that a new or alternative visual 
display is being utilized, a signal can be sent from processing unit 1 10 to 
visual display unit 1 50 requesting information representative of the 
properties of display unit 1 50. Further alternative embodiments can 
include any method wherein processing unit 1 10 is able to detect the 
properties of visual display unit 150. For example, visual display unit 150 
may include a serial flash memory device that stores the display 
characteristics, including, but not limited to, display size, resolution, type, 
timings, and other settings. Such settings may be communicated from 
the memory device to display controller 1 18, via any of the pin 
connections, such as pin 160. 

[0031] Advantageously, any processing unit that includes 
the disclosed system can be used with any visual display unit that 
includes the disclosed system and vice versa. The interchangeability of 
the units has the advantage of allowing a user to upgrade a processing 
unit or a visual display unit while avoiding the cost of replacing both units 
at the same time. 

[0032] Further, a wide array of display types may be used 
with processing unit 110. Display types include, but are not limited to, 
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monochrome displays, color displays, cathode ray tube (CRT) displays, 
projection displays, liquid crystal displays (LCDs), flat, rigid displays, 
flexible displays, electronic whiteboard displays, ruggedized displays, 
weather protected displays, waterproof displays, backlit displays, 
reflective displays, power saving displays, etc. Other display types well 
known in the art or not yet produced or conceived are equally applicable 
as detachable display types that may be used in the application described. 

[0033] Ease of upgrade also provides an advantage to the 
manufacturer of a handheld computing device. New features and 
upgrades can be introduced at less total cost to the consumer. Therefore, 
new features and upgrades do not need to be as extensive to induce 
customers to purchase new models. This allows for a faster research to 
production to market cycle. 

[0034] FIGURE 2 is a generalized illustration of a handheld 
computing device including processing unit 1 10 and an alternative display 
unit 200. Alternative display unit 200 is shown as a flexible, expandable 
display. Alternative display unit 200 can be any type of display having 
properties unique from visual display unit 1 50. 

[0035] Alternative display unit 200 can include alternative 
connection port 210. Alternative connection port 210 is a connection 
port capable of communicating with connection port 130. Alternative 
connection port provides the functionality of connection port 155, 
described with reference to FIGURE 1 B. 

[0036] Alternative display unit 200 can also utilize a 
system or method to indicate to processing unit 110 the properties of the 
display unit, similar to visual display unit 150, as described with reference 
to FIGURE 1B. 

[0037] Advantageously, alternative display unit 200 can 
allow the user of handheld computing device 100 to utilize a display unit 



Atty. Dkt. No.: 035451-0185 (3731. Palm) 



that has properties that meet current needs. For example, a larger 
display, more colorful, higher resolution display could be used in an office 
setting for viewing large documents or photographs. In contrast, a 
smaller, compact display could be used while travelling. As depicted in 
FIGURE 2, display 200 may be a foldable display that is capable of 
displaying data in a compact or stowed state or in an expanded state. 
Such foldable displays may be folded using hinged sections and/or may be 
formed of flexible display materials, e.g., e-paper and the like. 

[0038] FIGURE 3 is a flow diagram 300 illustrating a 
method of recognizing and utilizing visual display unit 150 according to an 
exemplary embodiment. 

[0039] Processing unit 1 10 can receive a visual display 
unit 150 (step 310). Processing unit 1 10 can receive visual display unit 
150 through connection port physical connection, through receiving a 
wireless signal transmitted by visual display unit 150, or any other 
method wherein there is an indication that a new visual display unit is 
being connected to receive data from processing unit 110. 

[0040] Processing unit 1 1 0 can detect the properties of 
visual display unit 150 (step 320). The processing unit can detect the 
properties using identifier pin 160, described with reference to FIGURE 
1B, or using any other method for detecting properties. The properties 
detected can include resolution, color depth, event timing, or any other 
information to facilitate communication between processing unit 110 and 
visual display unit 1 50. 

[0041] Processing unit 1 10 can update device driver 
settings based on information received in step 320 (step 330). Once this 
update, is performed, processing unit 1 10 can easily communicate with 
visual display unit 1 50. Following step 330, data can be transmitted to 
and from visual display unit 150 (step 340). 
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[0042] While the detailed drawings, specific examples and 
particular formulations given describe preferred and exemplary 
embodiments, they serve the purpose of illustration only. The inventions 
disclosed are not limited to the specific forms shown. For example, the 
methods may be performed in any of a variety of sequence of steps. The 
hardware and software configurations shown and described may differ 
depending on the chosen performance characteristics and physical 
p characteristics of the computing devices. For example, the type of 
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computing device, communications bus, or processor used may differ. 
The systems and methods depicted and described are not limited to the 



l A precise details and conditions disclosed. Furthermore, other substitutions, 

O 

~ modifications, changes, and omissions may be made in the design, 

Q 

r[ij operating conditions, and arrangement of the exemplary embodiments 



without departing from the scope of the invention as expressed in the 



rn 

CO 

13 appended claims. 

ru 



.001.1158684.2 



-11- 



